Androgens enhance the glycolytic metabolism and lactate export in prostate cancer cells by modulating the expression of GLUT1, GLUT3, PFK, LDH and MCT4 genes.
The present study aims to investigate the role of androgens in controlling the glycolytic metabolism and lactate efflux in prostate cancer (PCa) cells. Androgen-responsive LNCaP cells were treated with 5α-dihydrotestosterone (DHT, 10 nM) for 12-48 h, and their glycolytic metabolism, lactate production and viability were analyzed. Intracellular and extracellular levels of glucose and lactate were determined spectrophotometrically, and the expression of glucose transporters (GLUT1/GLUT3), phosphofructokinase 1, lactate dehydrogenase (LDH) and monocarboxylate transporter (MCT4) was analyzed by real-time PCR and Western blot. The enzymatic activity of LDH was determined by means of a colorimetric assay. Experiments were reproduced in androgen-non-responsive DU145 and PC3 cells. Androgens stimulated glucose consumption in LNCaP cells by increasing the expression of GLUT3, GLUT1 and PFK, which was underpinned by increased cell viability. Accordingly, lactate production by LNCaP cells was enhanced upon DHT stimulation as evidenced by the increased levels of lactate found in cell culture medium. Although LDH enzymatic activity decreased in LNCaP cells treated with DHT, the expression of MCT4 was significantly increased with androgenic treatment, which sustains the increase on lactate export. Glucose consumption and the expression of GLUTs and PFK remained unchanged in DHT-treated DU145 and PC3 cells. The results obtained establish androgens as modulators of glycolytic metabolism in PCa cells by stimulating glucose consumption, as well as the production and export of lactate, which may represent a crucial issue-driven prostate tumor development. These findings also highlight the importance of PCa therapies targeting AR and metabolism-related proteins.